P MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

Has susface test equipment been pressure tested as per prograim
4176 and PFP-1-6

Have separator meter checks been performed over full range of
expected liguid flowrates

Has STAN data acquisition svstem been calibrated

Have flow safety valves (check valves) been function rested

Are flowlines, air and relief lines adegnatelv whip checked and
secured o deck

Is lighting adequate in test area

Are bariers and signs sufficient and appropriate

ESD system function tested including all ESI) stations. hoses.
pilots. actuators and panel

ESD system leak tested panel air supply isolated

ESD lines inspected and confirmed clear of heat sources (eg. STX
vessel) and 1ot exposed to impact damage

Location of ESD stations - signs displayed prominently and
personnel briefed

Air supply to test separator labeled and locked off from other users
Fire monitors and portabie fire extinguishers in place. including
alcohol resistant foam for methanol fire fighting

Verify UPS battery backup for emergency systems: inchiding ESD.
fire and gas is fincrioning

Has steam generator feed water been quality checked. and is there
sufficient available

Hear exchanger condensate renuns routed to visible. safe location
for overside discharge. or if 10 header tank. header tank is not at
higher deck level. Steam trap checked for scale. steam trap
fimcrioning. Heat exchanger cleared of water. NRV installed at
steam inlet to heat exchanger vessel

Is the age and service history of steam hoses known and acceprable
Have the steam bose pressure ratings and steam service ratings
been confinned

Have steam hoses been routed away from walkways and potential
crane set down areas

Is gas line KO drum (if present) fitted with a sight glass and LSH
warning device

Has the KO drum level alarm been function tested

Has a minimum leve] been set in the sarge tank sight glasses

Is all sampling equipment on hand and sampling program fully
understood by sampling technician

Check that all chemical injection pump relief valves have been set
and systems are in place to accurately record volwnes pumped
Check that lock out car seals are placed as per P&ID

Ensure critical tag munbers to valves are labeled on physical valves
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_ P MC252-1 Q4000 Containment Procedure
‘ Start-up, Flowback, and Shutdown

Verify system for measuring material thickness of bends and
managing erasion if sand or debris is produced.

Enstire base line thickness measurements have been performed and
recorded prior to testing

Verify boiler blow down lines rigeed up and propetly secured

Verify PSV set points against certs and P&ID

Verify that gate valve ol steam exchanm autlet 1s locked out_

RIDDE O O
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m s1df: stay guy wires secured to secure anchor points w;tlmut
slack. Tensioners should be accessible inboard

Walkways / handrails in safe condition

Ignition system electrically inspecred and fanction tested -
buttons/panels accessible and in dry areas

Propane bottles / diesel tanks stored out of the direct radiated heat
path

Burnier head orientation optimum for wind direction

Water screens function tested - working efficiently with all nozzles
clear, water lines flushed and clear of scale

Adequate hoses / cooling in place for rig stucture. cranes. winches
etc (Reference radiation study)

Emergency tean to have been shown pre laid-our hoses and
discussed fire fighting procedures

Have burner compressors been serviced prior to job and supplied
with adequate spares

Have air compressors beeit 1tun on load for | hour minimum
duration

Are air compressors fitted with spark arrestors and remote ESD
buttons {(only in Zone 2 area)

Are air compressors positioned for optimum ventilation and
cooling

Have air line NRV"'s (check valves) beeu tested

Evergreen burner shuttle valve not tied into rig air supply and
confirmed operational

Are procedures for refueling air compressors in place and
understood by all parties (rig and well test personnel)

Are diesel supply and air start hoses clearly labeled and on hand

Pilot Jance has been checked and is available

Ensure thar the fans and air dampers have been shut down where
required

Restocking and change out plan for propane pilots (flare)

Management plan for water and diesel for boiler
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Confixm nitrogen purge for low pressure vent line is activated and
monitoring regime has been set up
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Have all relevaut auﬂxonues bm mfmme that ﬂarmg activities
are aboul fo commence

Logistics / helicopter company infoned of forward test program - [
no refueling planned during flow periods. including refresh /
reminders. as required

Connmmmanon plan has been implemented for all vessels involved [

Have well test personnel been briefed on environmental
sensitivities, requirements and commitments: pamcularly for
discharge of fluids

O

R R

Has an oil spill contingency plan been arranged for this well

Are adequate oil spill kits available in the well test and air
compressor deck areas

Are high efficiency burners being used

Are shutdown and alarm systems fully operational

oo db

Have surge tank and KO pot level alanms been function tested prior
to flow. Are procedures in place to ensure fast response during
emergency shutdowns

Is manual ESD bution positioned near flare watch station to
minimize response fime in an emergency

Is the cementer ready to implement flushing procedures at short
notice

Are two flare watchers working on rotating shifts

Are flare watchers positioned to observe tank vent line outler
during flowing to tank

Are flare watchers in full titne radio communication with Test
Supervisor / Crew Chief

Is there an increased watch provided during night-tine flaring

Is the support vessel available for night time spill watch

Is the BCO liaising with the support vessel ro maintain a safety
exclusion zoge during testing

Are dual propane ignitors in operation

Is there the facility to monitor for. and manage. any sand
production

Are there logs being kept of the cinnulative flared hydrocarbon
volumes

All open drains to sea plugeed off in the test area

Confirm that fire puunps have been fimctioned and the system is
pressunized

Verify toXic gas detectors have been function tested

Verify explosive gas detectors have been fimction tested

o0 CEp O og) oopy o og) o o

Verify that all diesel units hiave been checked for spark emissions,
including boilers
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SPU MC252.1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Check that ali presswrized bottles are stowed away from hazardous [
areas {(nitrogen. propatte shielded / cooled from flare)
Test water screens and ensure adequarte cover for flarme [j

/i WM%M&W% £
Smface Slickline. Subsea and DST/TCP eqmpment checklists
completed and vernified
Final safety inspection of well test area {walk-around) conducted
by Well Site Mapager. MMS and OIM
Warnings/barriers erected to wam personnel of hot/pressurized
pipe work
STAN data acquisition alanu set points set and understood
Lab cabin shut-down systems checked (positive presswe drop. gas
detection)
Is lab cabin air intake ronted to safe area
[ Has the test deck and swrounding area been checked for non-1S
electrical equipment and ignition sources
Permits 1o work in place including review/cancellation of all other
hot-work: permits
Crane operations shut down and on boom rest as required
All explosives off the rig (on boat) or on jettisonable bunkers
Air intakes/'vents openclosed as appropriate and tagged as required
ESD system function tested. witnessed and logged (all stations)
JSA/JHA conducted priog to flowing the well
Persounel assigned with gas detector to check line for leaks while
flowing
Propane pilots alight
Rig water screens operating
Burner boom water screens operating
All water-tight doors and hatches closed and ragged ont
Non essential personnel clear of test area
Valve status board cwayent and line-up confirmed
Cement unit isolated and lined up ready to pump kill fluid
(confirmed by camenter)
Sufficient numnber of air compressors on load for anticipated
flowrate
Steam generator  heat exchanger up to temperature
All low pressure pilots isolated during well opening
All needle valves on sample points and vents closed
STAN data acquisition system ranning on rapid scanning rate as
per program
Flare watchers in position and aware of responsibilities, radio
communication checked
Fiare watcher positioned to observe tank ven! (initial flow to rank)
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MC252.1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Support vessel notified of impending flaring operations and briefed
on duties dunng testing

Radio check - Dribler, Flare Wartch, Test Crew. Channel confirmed
and all batteries charged

PA announcements made regarding well test start-up

Confirm that radio and telephones are fuuctioning correctly

Ensure aclequate direct conummnications channels to Enterprise
roduction and rig control room is working and tested

Verify that kill lines and pump are working correcily and thar ir is
comrectly lined up 1o the kil wing on the flowhead

Confirm that a sub-sea manifold presstre monitoring system is in
place. that this is well understood and pressure management
responsibilities are clear

o O Oogry g,

Verify that all personnel know the ESD locations and how 10
finction them. Include in a JRA or as required

Verify that the Hot Work Permits have been rettmed

ssurized lines

Verity that lifting restrictions have been imposed over test area and

Confirm that all relevant gas tight doors have been shut

Confirm that all fireguards are in place

Ensure that barriers are in place around test area and permit to
work system is understood

Enstire steam supply is ready to ourput steaw to well test plant

Walk the lines and verify complete line up fiom the flowhead to
the burners and tanks

Ensure that air compressors are on and numning

Ensure that the Well Test Contractor Data acquisition systems are
up and mnning. Syncluwonize system with Enterprise

Ensure that the Methanoi and chemical defoamer, denmlsifier.
antiaglomerate system is on

Verify that all monstoring sensors are checked and working

operational

Verify that minor spill mop equipment is available around the well
test area and that a mud vacumm system is also avaitable and

Oy Oy 0gy gt opg o) o

Confirm bunding status of the rest area and ensure risks of
overboard spill via drains has been addressed

B

Steam Ime protection in place and risk awareness mzmthng leaks

Ensure fire drills have tested all protection equipment for welt
testing process and hazardous areas (e.g. Methanol storage)
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; MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Verify that all breathing apparatus has been checked for
serviceability and ensure all crews uanderstand the protection
afforded by cariridge filters

O

Confirm that all fire-fighting appliances have beeu inspected and
correctly positioned

Verify lifeboat engines have been function fested

Venfy lifeboat-lannching equipment has been funcrion tested and
lifeboats correctly positioned

Confirm life jackets and survival suits are checked and in good
condition

Verify that niser flush finid has been prepared in suitable quantities

Verify fire-extinguishing appliances are positioned next to the
relevant risk areas

Ensure emergency wash showers are available and that one or two
crew members have suitable protective suits 1o manage brine

Trip hazards identified and marked

Verify MSDS sheets for all well test and praduction chemicals
fluids

Verify proper PPE for chemical and hydrocarbon handling is

Review of Start-Up and Ops Procadures with all applicable
personnel on rig

Ol Oy o OyJy oy opf o
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Conduct joint review of Enterprise / Q4000 joint operating
philosoply / procedure

Weather expectations and shut-down and discongect drills have
been done by both crew to epsure specific rig operation instiuctions
are known

The initial flow of hydrocarbons to surface should be timed to
coiucide with daylight howrs

Conduct a fire drili and abandomment drill prior ro testing. Ensure
all alternate escape routes are knowan by all crews. Continue
repularly during and after start-up

O

Verify that people are clear about the well test plan, their roles and
responsibilities

Ensure there have been 2 pre-test general meetings, 1 per tomw

Confurn all comununication channels have been tested and
confimed

Verify status of sub-sea infrastructure

Inform the rig control room when test operations are about to
commence and when the well actually opens: including shut-downs

Check thar the required statutory authorities have been informed

Check that adjacent vessels. Enterprise rig and helicopter base have
been informed

O
O
O
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P

MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

Methanol control from Enterprise has been confinmed

Conduct daily inspections of steam boiler

Check BS&W water legs on all test vessels periodically for wax

Monitor ali 3-in inlets and lines. including coflexip. for vibration

every 12-howrs

Perform periodic wall thickness checks for comparison to baseline
weasuremments checking for erosion

Confirm data transmission of key test parameters to Houston via
SLB Interact and BP Process Net

Confirm high vibration lines have been clipped / welded down

Regularly check cold vent / PSY for flow

Maintain safety dyive bypass log / procedures

Conduct regular flare zone remperature reading / surveys

Permit systew in place (COW) and functioning

Ops 10 establish daily tracking sheet for all the above

OOopopoQr O O 0Oo0d
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Attachment 7;

Offshore Air Monitoring Plan for Source Control, Doc. 4002 DRAFT

[EIPHPRRRYS W

bp

GoM Drilling, Completions and

Interventions -

Deepwater Horizon MC252 Response

OFFSHORE Air Monitoring Plan for Source

Control
RPIC APPROVAL: . " /‘ ; /,m
__-E'%ff"klﬂwi-ﬁ pld (e e e (57O
L noove n g s
LG igern bl - @ o 2 Tl BOSe P
egic used) RLPE ; o -
APPHROVAL. e oo e+ oo Tine;
PRINT Nama above Hoa Abowe
" REHRED
L8 000 Approel- teewador GoMme T Jeeph et | MessKaws |
4 owmnzowm i Appraval - Insum for GoM Uss  BenGehring Rosa Mevrbe
: 3 . W‘m : Approws) - 1ssus for GoM Use imlmnqcmhm e Roas Kerne
2 06172010 T Approval - Inaus for GoM Uss Lindewy Porier Rows Ko
1 0822010 | Approvel-lsmimtorGoMUse | Swventeiges  Jalf Hole/Tom Grey
% . OSO700 | Approval- lesuwfor GoM Use "‘“W Brywt Ghapman
| Rev . Dete Dacurnant Status Custodian/Owner Authority
3 S e s o -
; Documsent D Secmrli) imgnllm o] “0“'“' . Nrnkar Rm;aml
L Controy §
LN 2200 ™ : nu N 002 5

Rav. 0

BP GoM Drilling, Completions & Interventions Confidential Work Product  Page 50 of 161

2200-T2-DO-PR-4154



C252-1 Q4000 Containment Procedure
SPU " Start-up, Flowback, and Shutdown
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MC252-1 Q4000 Containment Procecdiure
Start-up, Flowback, and Shutdown
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. SPU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

1 Introduction

This plan is intended to mivmize the nsks 10 workers who are performing Source Control fof the
Baepwater Horizon incident. The origin of the oil released from the incident is located approximately S
miles southeast of Venice, Louisiana and has the potental to impact the shore line, ofishors assets,
drilling riga and other operations with oil,
This plan addrasses air monitoring and sampling dusing the mitigation aperations of the imparted areas.
Thus, the purpose of this sampling includes the folowing:

+  Monitor the air around the mitigation activities 10 protact potential downwing receptons.

¢ Maonitor airin the vicingty of mitigation actvities fa pratect workers,

s Monitor specéic activities 10 support safe operations.
Air rnonitoning will cortinue until the mitigation process & compiete. Air monitoring and sampling data will
be summarized and reportad to United Command thraugh the Houstan IMT Safety Officer

An oparational risk-based approsch will be empioyed in the implemsntation of this plan and will nvolve a
three-tivred systern. These tiors are dentified as foilows

« Tier| - High Priority - Vessels which are attashed or essentially atached 1 the sea fioor, &.g. drnill

shipa
* Tier I ~ Moderate Priority - ROV suppon, fire-fighting. and surfsce dispereant vassele that can
move off with short notice,

+ Tier It — Reduced Priority - Supply Vesaels and other vessels which can easily move in and out
of the Source Control area,

2 Air Monitoring Instrumentation

In order o ensure all vessels recsive timely techninal eupport for tha air monitoring and respiratory
protection programs, it ie eritical that the Safety Unit be informed of the addition of any new vessels as
so0n 8% possivle as outiined in Attachment 1.

Realdime air manitoring for Volalile Organic Compounds (VOCs) will be performed during souncn eantrol
activites. Air monitoring will be perfwmed using photo-ionization detectors (PIDs) and the UtraRAE
benzene monitor. The PIDs wili be used to detact volatile components of tha crude oil. The LItraRAE will
be used for benzona specifie analysis in the avent that slevated VOCs are delacted using a PID. The
UltaRAE is squipped with a 9.8 eV lamp. Realdime monitoring will ba conductod using mib-gas
datmciors (=.g. Rae Systema ArsaRAE) with photoionization datactors (PID) equipped with 10.6 eV lamps
for VOGs {ppm), catalytic bead sensor for (-100% lower explosive limit (LEL%) and addiional
ehatrochemical sensors that measure Oxygen {%), Hydrogen Sulfids {ppm) and Carbon Menowide (ppm).
Additional mvnioning will be conducted for sulfur diexide (S0;) and patticulate matter (PM10} for source
control vessals that will be buming bolh an oil steam and a gas stream as part of comainment or
production activities  This monitoring may be expanded 1o incude other ancillary vessels at the discretion
of the Source Control BP industrial Hygienist or approved designate.

Realtime particulate mater (PM10) morstoring will be conducted using stationary and portabile Thermo or
TSI PM10 data logging monkors  Realtime sulfur dioxide monitoring will be conducted using staticnary
{rotrofited AreaRAES} and portable single gas SO monitws (MSA Altalr 5) will be used to conduct
APPrOpriate monitonng.

The tarm “real.dime’ refacs to direct reating insiruments that aliow nearly instantaneous determinations of
a chamicgl concentration in gir.  Reslhme messwerments provide immediste information for targeted

Tithe ot Dosument: | O SHONE A Moaiching P for Dosuent Numbar: | 2200.72.0C-PNAGCE
Authority: | Satety Dficen/, o0 51ml pygmnis] fvision | 5
[ GustodtanMovwner: _Joseoh Suiyect _. Juas pats: SRAC DR
N A Nooxt Roview
Retention Code: = ADMIC00 Ot applicable): £8/201
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P MC252-1 Q4000 Containment Procedure
i Start-up, Flowback, and Shutdown

compound concentrations in the area and 3 usad 1o trigger mitigation actions to protact workers. Reak
time measursmants ate not dicectly comparable to OSHA or ACGIH 8-hour TWA values or to tommunity
oXposurs stgndards or guidelines.  Instantanecus resk-time samples do not necessarily represent
conditions exparienced throughout the workday and can substanlially underestimate or overcstimate
oxposurss potentislly experienced by workers. Oirect reading instruments perform sampling and
analyses within the instrumant and concantration readings can usually be obtained immediately. These
ingtruments have fast response times and can follow rapid changes in conceniration,

3 Site Monitoring Locations

Vessel operalors will wark with the Air Monitarng Technicians (o select real-time monitoring locations in
cammon work areas and inske prew quariers, Addifional maonitors may be placed near the edge of the
vessel or in other areas of Inlerest, steh as moon pools, 1 gain early indications: of rising LEL levels
Handhelkd monitars are also avalabie 10 sample in realtime for LEL, YOCs, H2S, and benzena. Manually
iogged realtime data for benzene will be coliected and reported on approved field forms at prescribed
Intervais, This data wilt b sharad with response stakehotders.

After initial charactenzation of the immediale work site has been completed, sir monitoring will be
continued at regular intervails in the vicinity of operations being corducted. The air menitoring resuits
shall be sent 1o the Industnal Hygiene Unit Leader i Houston for review at intervals not to exceed 12
howrs, Al no time, though, shall air manitoring activites impede aperations or endanger persannal

The Arr Monitoring Technician will determing loeation(s), ime and ouration of air monitoring  Where
continuous moniterng instrumentation i not installed, te Aw Monitoring Technician wili default to
monitoring every hour or a8 conditions change until personnel suspend operations or depart the work site.
In adaition 10 genera area Monionng aboard vessels, a specific request has been made to conduct air
monitaring by exhaust vents or ballast vents which dscharge into the wark area.  If conditions change
{such as the amount of oi in the work area, an increass in a reading of YOCS, or & shift in the winds
towards the workers, for example), sir monitaring should be done immediately fllowing the change, and
the nead to monitor more frequently should be constdered.

Source control site personnel and supervisers shel be updated reguiarty of the air monitoring results. At
minitmurn, the Air Mon#oring Technician shall update the OIM of levels over the preceding 12 howrs once
per shitt. .

4 Site Action Levels

Site action levels ave bewn established for girborne hazards. Vessels should execute their own safety
evacuationfemergency response plan when action levels are exceaded,

NOTE: For any action levels (riggering the wae of half-face respltators, non-vented goggles are
recommended to reduce the potential for eye irvitation. M 8577 P83 masks are available for
nuisance odors and can be used up to 100 ppm YOCs and 0.5 ppm beneene.

TRESHORE Av Marirring Pan for
Titls of Documant: | Lot Docmunt Number: | 77200-T2-DC-PN-A0E2
e PRGNy | Salaty Oicwr/S1 raustie) -gieris: Ravision | 5 P —————
Castodisn/Owngr: ; Jossoh Cabucer have Date: | 592010
Retation Code' | AN 'mfwﬁ"“‘”"‘; s/a7R011
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

deploy standby vessels for dispersant
Continuous or foam applicatorn (if approved) or
VOL, ppm 50 levels for > 15 utdize watar cannons to break up
Take additional benzene spacific
readingt to determing banzane levels.
Increase aificw wilh portable industrial
fans
Don half-face OV or OVIAGIPI10O
cartridge respirators to continue
wosking in the area,
Non-essential personne! shoutd
reiocate to an area of lower
Continuous
concentration {Le., move o different
VOC. ppim too mn':nfot‘e: 15 location on the vessel or move to tha
u fiving quarters or gailey)
Ra-owiont vessel into wind
Atthe OIMs or Captain-s discration,
deploy standby vessels for dispersant
ar foam application (if approved) or
utilize water cannong 1o break up
gheon.
Contirous Don full-face. OV or QWIAGIP100
VOC, ppm 300 leveis for = 15 carirkige respiralors to continue
minutes working in the area.
Continuous
vOC, ppm 000 levels for > 15 Move vessel off location
minutes
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Increase airflow with portable industrial
fans.
Don hatf-face OV or OVAGP100
canridge faspirators to confinue
working in the area.
Non-agsantial personnel shoutd
0.5 RS relocate 1o an area of lower
concontration (ie.. move o ditferent
Benzene, pom | (00 ?.:f:qm L ‘Tf:‘?rﬁw:u(t’ev:r locaticn on the vessel or move 1o the
guarters) Thirg quanters or gabey)
Re-onant vessal into wind,
At the OlMa or Captains discration,
deploy standby vessels for disparsant
or foam applicetion (if approved) or
utilize water cannons to break up
shean.
Personne! should relocate Lo an area
of lower concentration.
BoriBes 10 umf:ger Don full-face, OV or OVIAGIP100
' i carnndge respiralorns to continue
{on decky § 15 minutes working in the anea. (Measimum
cancettration for this respirator s 50
ppm)
Sustalned for
10 18 minutes ks
Benzene, ppm {living confirmed by Move vessal off location.
quarters) | WO
instruments
Carbon 28 lecvg;ﬁfr:ﬂl?s Evacuate Immediate work area 1o area
Monoxide, ppm it Sl of lower conceniration
Hydrogen Sulfida 5 ,3:;"%3?,"‘;‘5 Evacoate immediate work area 1o area
{H:S), ppm i 24 of Ixwer concentration
Personnel should relocate to an area
Sulfur Dios Continuous of lower concentration.
(5C%), pprm L levels for > 18 Don hali-face, TV/AG/P100 carindge
Minytes resgirators fu continge working in the
ares.
i Cantinuous Don tull-tace, OVIAGIP 100 canridge
séfg',""’;‘,,",’“ 2 levels for > 15 respirators 10 continug working in the
2. P minutes area,
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

il

Continuoug
Sulfur Dioxide +  Adjugt fafing operations to raduce
(SCh). ppm 5 'ewr::ﬂ,&r; 18 sultur gioxide levels.
; Instantanasus
Sulfur Dioxide “*400 reading on 1 »  Shutdown flaring aperations
(80:), ppm hdnder:
¢ Personnel should relocate to an area
Particuiate Matter Conbruous of lower cancentration,
tongley 02  levelsfor>15| .  pon pgitdace OVIP100 or
(PM10Y minutes OVIAGYP 100 carridge respirators 1o
continue working in the area,
Farticulate Matier Contnugus | »  Don fuli-kace OVIP100 gr OVAGIF100
(mgin’) 2 fevels for > 15 Cariridge respiratorns to continue
(PIA10) minutes working in the area.

PM1D - measyrea particulate matier leas than 10 microns seradynamic diarmetar.
* Thia Javel is considarad immediately dangerous to life or health (IDLH) by NIOSH.

Abave the Action Level, a beeping alarm with a red fiashing light will sourtd on the monitor wheve the
result was detected. Once the action level has bean consistently above the limit for 15 minutes, the Air
Monitoring Technician will notify the crew to leave the immediate area 1o an sea of lower concantration
(i, move to different location on the vesssl or move o the tiving quarters or galley). Additionaily, $e Al
Monitaring Technician will immediately inform the OIM that a consistert reading has been confirmed and
that the area of the vessel in which the moniter is located is considerad o restricted area, The area will
remain a reatricled area untl levels are consistently below the action limit, Air menitors indicate levels in
the imnediate environment surrounding the moniter,

If the VOC concentration remains below 50 ppm for 12 hour duration, 2 confirming benzene
measuremernt using @ handheld UlvaRae shall be conducted. In the event a VOO concamration of 50
ppim or greater is registered uging the Ares Rae moniloring equipment during any reporting pencd, a
secondary benzens measurement utllizing handhatd UlraRae equipment shall be conducted. The Air
Monitering Technician will verify that the action feve) is sustained by collecting at lsast ihvee samples over
a 15 minute period using @ hand held MuitiRae. A new separgtor tube should be installed before
conduciing each verification test  If the greater than 10 ppm (on deck) action level is confirmad. the acea
will be considerad a resincted area until levels ane consistertly below the action limit for 15 minutes. The
Air Menitoring Tachnician will nolify the crew to jeave the mmediate are 0 an @rea ol lower
concentration.  If the levels of benzene lo unprotecled warkers it the living quarnters excesd 10 ppm
sustained for 15 minutes as confirmed by two instruments, the vassel should drive off of the location and
the: living quawrsers should be ventilated with clean air.  Additionally, the Air Monitoring Technicen wil
immediately inform the OIM that a consistent reading above the: action levels has been confimed and
that the area of the vease! in which the monitor is located is consicersd a reslicied area,

When levals of VOO or benzene sxceed action level, work may cantinue in the restricted arsa by wearing
& respirtor with organic vapor cartridges. Pror to akiowing the use of respiratony protection, the vesse
must put in place a respiratory protection program which includes baining, medical certfication, ang fit-
testing of personned that & performing work in resricied areass (see Section 7 Respiratary Protection for
more detzil).  If there is potential to come in contact with hystrocarbon conteminated materal, additional
personal protective equipmeant should ber considered based on the task inclixding nitrile or necprens
gloves, PVC boots, and slicker guits.

At the OIM"s discretion, the vessel may inplement other conirols to reduce aliborme hazards below action
limits such as moving parable industriat fans 1o Increase air flow, repositioning the vessel, nolifying

Title of Dovument; | O o102 Manviorieg Flan tor Doaument Mamber: | 2200-72-BOPN-4002
M.  Galety T opr e Iovelueirm] Fopy s " Haviaton | B N
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Retention Code: | ADMX) Mot Reviow Dana | oy
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standby boats with water cannons 10 break up sheen in the immediate area or requesting application of
It is recommended that each vesssl install
activeted charcoa! fillers on the ventilation system intakas to provide a clean alr environment within the

dispersants or foarns from siandby boats, if approved.

Grew quarters.
Title of Docmant: &Fj gfgffu;" Voo fan foc Document M 2200.72.00-PN-0002
Aythority. | Saety Dtcero Inaosinal Cygenist Haviglon | 5
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SPU MC252-1 Q4000 Containment Procedure
' Start-up, Flowback, and Shutdown

s Nedity the: OIM that control measures are
Continuous levels requinga. The OIM will evaiuate and

Flammable, 10% confirmed by 2 or irnplament controls to reduce LEL levels

HLEL maore monitors for below the 0% action leval, (See mora

15 minutes details in the paragraphs following this
table.)
Instantaneous

Flammable, reading confiroed :

SLEL 40% by 2 o mare +«  Move off location.

monitors

Lowar Explosive Limt (LEL) action levels are designed In create 2 safle operating environment.  The 10%
LEL action level is designed to ndicate that action i neaded 1o reduce aitbome hazard levels. This leva
is confirmed by detection of 10% or mare LEL consistently on 2 or more monitors for 15 minutes. At this
leval, the Air Monitoring Technician shouid notfity the OIM that control massures are required. The GIM
will svaiuate and rrplemant contmis 1o reduce LEL levels below the 10% action imit such as moving of
reposihoning the vessel, notifying standby boats with water cannons to break up sheen in the immediate
area or reguesting application of dispersants from standby DOAN.

When the LEL level 1s between the 1% and 40% LEL aston levels, Notily the OIM that contol measures
am required. The OIM will evaluats and implement confrols © reduce LEL levels balow the 10% action
level,

The 40% LEL action jovel or oxceedence of the benzene (»10 ppm in tiving quarters} aclion level
ndicatas whan imrnediate action for safe operation is roquired  This leved 18 confirmed by detection of
40% or greater LEL. instantaneously on 2 or more manitors at the same time, or by detackion of >10 ppm
benzene continuous n fvng quarters as canfirmed by 2 or more monitors 4t the same time, Al this loved,
the A Monitoring Technican will immediately notify the QIM this level was cotfirmed  The OIM will
suspend vessal oparabons and the vessal will drive-oft location t5 the safe z2one and swait further
instructions. A ship announcement will beé made Upon notfication by the Air Monitonng Techniclan (o
any crew member) to the OIM. The OIM will commumicate moves through the appropriate SIMOPS
Coordinator,  Prior 10 re-aniry, other support vessels will verify the LEL is below me action limit and
communicats rgsults to the affectod vessel.

Utilize other support vessels or small crew boats in the wicinity that are squipped with AIR MONITORING
Teche and manittring equipmant to provide clearance monitonng, The clearance monitonng will provide
information 1o the main vassael when it is sale for the vessel ko re-antar the dreq.

Yotte of Docurment. . CF- SHORE Ar Viarizcg 180 for
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

5 Monitoring of Personnel

Organic Vapor Monitor (OVIM) badges will be used 1o assess personnel exposures o benzene and other
hydrocarbong,  OVM badges are to be pleced on personnel identified as heving the highest potential for
exposurg. Exposure monitoring will be conducted on workera who spand the most time on the deck eash
day. A rapresentative population to be sampied will be determined by the BP Indusirial Hygienist (Seurce
Control) or approved designate. OVM badges will be analyzed by Bureau Veritas, American Industrial
Hygiene Asaociation accrodited laboratory, using an OSHA Method 7 for analysis. Results will be
communicated to personnel and supervisors via the contact informaton provided to the Ar Manitoring
Teshnicion,

In orcer 10 help validaie and interpret results of the OWM badge analytical data, evacuates canisters will
be used to take integrated area air samples for VOO and other chemicals using EFA method TO-15
anaklysés,

6 Data Quality and Documentation Management

The following applies to data quality and documentation management

w Al anatytical air sample results will B8 sent to the Industnal Hygiena Lead in the Houston
Command Center,

» Bureay Ventas, an AIHA Accredded Laboratory, located in Novi, Michigan will be used 10 anatyze
the sampies

« The data pacia's will be reviewsd and the data will underge a data validation process.

s Al real-time instruments will be calibrated according to the manufacturer recornmendations or
shal pg mantained and calibrated as nacessary t9 ensure consistont raliable data producton.

» Calipration will be documented by the Air Monitoving Technician daily and documented on the
calibration log.

»  Reshtime readings wilt be aocumented by hanowritien notes, handhekt PDA, or by the use of
data logging capablitiss of the instrurnant, ¥ available

= Reoaltime data will b anterad onsite and drafts made available upon request

»  ThalH Unit Leader in Houston will provide data summanes o the Safety Officer,

T Respiratory Protection

Perscnned in the response action may be ragquined (o wear a respirator whan oonditions dictate their use
as outlined in Table 4.1, All response organizations ame foliowing their appropriate respiratory protestion
programs n compliance with applicable goveming regulatory bodies, These programs ae inclusive of
appropriate training qualiications, as well as procedures fir the safe use of respirstors in conjunctian
with the Ceapwater Harlson response.

Contaminants that an potential raspraltory hazanis are:
+  Volatite Qrganie Compounds (VOCs):
¢«  Benzene
« Hydrogan Sulfide
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Title of Document: Sinarea Cartrol I i Document Number: | 77001700 BR-AOM2
Apthority:  Safary Of5cenSr, d st Hygromst : CoBevlsten |5 i
| __Cwstodisn/Owner:  Joseoh Geluse: ; hsue Dwte: | 5772010
Raterion Code:  AIN3I00 ! Kt Roviaw Dirte o1
- \ f appiicatiel: | %2
cmm . 2rogect Cor fedortn N Poge: | Pago it e 29
ing: Chaek DAV Docs wee uwing the rision.
Rev.0 BP GoM Drilling, Completions & Interventions Confidential Work Product PRGN of

1681
2200-T2-DO-PR-4154



SP MC252-1 Q4000 Containment Procedure
‘ Start-up, Flowback, and Shutdown

s Carbon Monoyide
w  Sulfur Dioxide, and
o Pariculate Matter {PM10)

Action lavels have been establishad in table 4.1 for sutler dioxite and particulate matter. in addiion the
US Environmental Prstection Agency (EPA) has issued guidance on air quality and health for levels that
ane below this pians” action levels for the general public and unusually sensilive peopie. The EPA advises
that asthmatics and peaple with heart and ung discase take appropriate preventive action such as
reducing or avolding ptysical activity outdoors. More detalied information can be found in the documerdt
named Alr Quality Index - A Guida to Air Quality and Your Health (EPA -45/K-03-002. August 2003.)

Emplovees are belng recormmendad ko be fit tested quantitatively. However, response companies may fil,
test their employses qualitatively in conjunction with their company’s eperational safety requirements. BP
wil stll recommend and will provide hese companies empioyees an opporiunily 1o undergo a
quantitabve it 1est  Fit esting and respiraiors will ba provided and used as folows.

Fit Testing P u

Oltshore Fit Testing is bemp parformed in order 1o prowde additional misigation and 2 measure of comfort
and aesurancs.  Helow are the stape that sut line the offshore 2 1esting.

s Qperations will nead 1o contact the Mouston (MT - Health and Safety Unit to request fit testing,
This office can be reached at (281) 368-0863 or (281) 366-2232

» Operations will need to provida a contact on the veesel to recelve an instruction packet for the fit
testing program

+ Health and Safety Unit will coordinate fit testing with the Qualified Techniciane.

»  Employess will have to complete the Medical Evalustion questionnaire (MEQ) for medicai
approva)l.  The quastionnaire will need 10 be faxed, scanned, or delfivered a8 per the inatruction
packet

«  Once medically approved, individuads wilt ba fit lested on the mask type and size they wil be

using.  Additionally, Individuals must receive Respitator Training prior 10 using the respirator,
Individyals being it tested must be clean shaven according o the packat guideiines.

e  ARer fit testing, users will be given a respirator selection card, which show the type and size of
mask they were fitted on

Onshote Fit Testing is aiso being performed o Turther expedite the fit tasting process. Onshore fit testing
should be ublized for fit test individuais whi are rotating onto the vessels, as they shaw up at the Heliport,
Below are the steps that outling the onshore fit testing program.

- Fit ‘::ﬂng trailor will be set up at the Heliport South Parking lot, and 13 located i the "Corg”
trailers,

» Personnel designated by Vessel Oparator/BP for fit testing complets a MEQ, the MEQ i& then
raviewad ongite by & Madical Professional for approval,

» [fapproved for fit testing, the individual will be fitted and tested on the type and size of mask the
individual will be utitizing.

L Eacl; crew member will need 10 complete respirator taining prior fo being allowed to wear the
resgirator.

«  Onshore fit testng has been ser up t it test Individusts bafare or afler crew changs oocurs.
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5, P MC252-1 Q4000 Containment Procedure
b o Start-up, Flowback, and Shutdown

o Afier fit lestng. users will be given a respirator selection card. which show the type and size of
mask they wers fitted on.

Raspirator cartridges nead ke be changed-outfreplaced on 2 daily schedula (e, should be replaced at the
end of every work-shift and not 10 exceed 18-hours). Please sea the specific respirator change-out
details fisted by manufacturer below,

To order haif and full face respirators and cartridges please contact the Total Safely representative on
bosrd to Al out a Vessel Daily Report (VDR) or contact BP Onshore [ogistics at 281-386-8968 with

specific type, size and quantity of raspiratory equipment.

T
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. SPU MC262-1 Q4000 Containment Procedure
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Respirator Cartridge Service Life Summary'

Vale'

| camepd | comsminan | (G0 | Changeow
3M 8677 P-95 Mask i k nla End of Shilt®
IM 6001 OV Benzane £.1-10.0 7 Hours
3M 8001 OV Berzene 11-50 8 Hours
3M 8001 OV Benzene 0-10 | EngofSHE*
3M 6093 QVIAG Benzene 51-100 6 Hours
IMB003OVIAG Benzens | 11-50 . 7Hous
3M 6003 OVIAG Benzans 0-10 End ¢f Shft”"
3M 60923 OW/AG/P100 Benzens $1-100 & Hours
3M 60923 OVIAG/P100 Benzane 1.1-50 7 Hours
3M 60923 OV/AGHP100 Benzeng 8-10 | Endofsn
o ————
3M 60923 OVAG/PI00 | Sulfur Dioxide | 76- 100 Ahous
| 3M 80923 OVAGIP100 | Suitur Dioxide 21-75 7hours |
3M 80923 OV/AGP100 | Sulfur Dioxide 0-20 Ead of SE’
MesovAGEy | VOSS  | 301-1000  zhows
gﬂ ggg;:?gvislm - VoCs* 151 - 300 4 hours
304 80987 CHIAGIPI) voCs’ 13 - 160 Eoens
o ggg;?g@"m 100 voCs® 0-10 End of shif
o, T | iy emaer

1« This mformation was obtained from ihe 3M Raspirator Carlridge Service Life indicator Software
assuming madiam werk rates, relative humidity of 90% and temperature of 88 dagrees

Fahronheil.

2 - Bervice life summary is based on 3M cartridges snd should not be used with olher vartridge
manmnifacturs

15,

ovar a work shidl.

3 - Vamambe.;edonmgereadfngs
4« “End of Shift" rafors to the work day at les8 than 16 hours.
&~ Totd VOC valuss are based on Xylene 55 the canndgs contaminanl.
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- PU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

6~ Respirators or lilers should be changed if they become darmaged, soiled. or an increase in
breathing resistance becomes noticealie.
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

8 Vessel Cabin Air Quality Control

Activated charcoal Heating Ventilating and Air Conditioning (HVAG) filters are recommanied Ya reduce
odor infitration into Jiving guertars. Activated chercoal sbocrbs gases such as ozone, nitfogen oxida.
sulfur dioxide and hydrocarbons. The fitted activated charcoel fiters ara the prefarred style of fiter for Tiar
1 a0 Tier |} vessels as outlined in Seclion 1 of this plan. The roll type activated charcos filter is not
prefierred for Tier | o Il vessels but may be used on Tiet Il veasels # neaded, The roll type activared
charcoal fiter may be cut to f the dimensions of the HVAC system. If a Tier | or Tier il vesesi can not gat
Ihe fitled flters in 2 timely manner they may use the rol type fikter in the interim until the fited (prefemad)
filter amives.

To order fitted fiters or the: rall type filter please contact the Total Safety reprosantativie on board tw il aut
a Vessel Daily Reporl (VDR) or contact 8P Onshore Logistios at 281-366-8968 with the specific fiter
dimensions including intake dimansions (D), current filter dimengions (OD) and thickness of the filter.

MVYW Specialty Chemicala
MM Filter -MeadWestvaco Activated Carbon Filtration
1-600-345-7198

W MwvEReciatychercals com

Air Filters, Inc

Honeycomb Cacbon Air Filters
1-800-867-8563

www aitfilterusa.com

Air Fliow Technology

Garbon impregnated pleated filkers
1-B00-537-5454

voww Arliowlechnalogy com

Aeron
GO Activated Carbon Filter
Phone: +47 3832 78 0

WYY, TON G

Flanders Filtets, Inc.

531 Flanders Filter Roac
Washingtan, NG 27888

Phone. (252) 846-8C81

Toll Eree, (800) 637-2003

Fax, (252) 946-3425

Website. waw fanderscing com

»  Filtar Change-out Breauency: To best datermine a change-out frequency of filters for each vessel
it ks recommended to uss VO monitare to measure levels (on indoor-side of HVAC) twice daily.
(i@, onee in the moening and again i the afternoon). It levals ingide cabin excoed 50 ppm VOO

action limit, change filter,
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. SPU MC252-1 Q4000 Containment Procedure
E Start-up, Flowback, and Shutdown

g Qualified Personnel

Parsonngl who sarve as Alr Monitoring Technicking or Industial Hygianiets for this responss ehall be
quaiified in accordance with their respoctive arganizations’ policies ta perform initial ske surveys and site
monilring using appropriate atmogpheric equipment for oil gpilt respensa recovery and remediation
activitias.

10 Roles & Responsibilities of Air Monitering Technicians

The Alr Monitoving Techniclan's rols I8 tn enagne that personned performing spill ciean-up operations or
working on the deck of regponse vassals are not being ovenaxposed 1o benzens ana other hydicaroans

The Ar Monitering Techrician's responsibities include:

s Calinrating air monitoring insirunents daily,
Conducting air monitoring aceonding to the plan and keeping witten documentation of rasults.
Conducting follow-up air monitoring within 15 minutes to confirm readings when results exceed
the action limit.

s Informing the OIM / lpad supervisor / captain on the vessel immediately whan rasuits excaed
action limits, so that the superviser f taptain can implement controls to protect personngl.

. ;vaidc; pericdic updates of ait monitoring results Lo the lead supervisor / captain on the work sile

vesse

»  Provide copies of the ak monitoring results to the Mouston Industrial Hygiene Unit Leader and to

the Houston IMT Sefety Oificer every 12 hours.

11 Equipment Decontamination

No figld instrumentalequipment decontamination is required under forsseeable conditions. Respirstor
masis should be cleaned and maintainad with the appropriate cleansing/disinfecting wipes provided and
in accordance with respirgtor mantacturer's care and maintenance nstructions.

12 Calibration and Maintenance of Field instruments

The calibraton, usage, and maintenance of fisw aquipment and instrumentation will ba in accordance
with each manufaclurer's specifications or applicable testmethod spetfications. At lewst wo back up
ArgaRge instruments, one UltraRae instrument and raptacement sugplies will ba maintaingd sboard the
vassal.

13 Questions or Concerns:

Personne! have been instructed to contact theit Supervisor if they have concerns about their health due 1o
changing workplace conditions.

These Questiong or concems shak he directed to the Safety and Meaith Unit so they can be assessed:

Houston Source Control:
Safety Oficer:  281-368-D853
Soafety 8 Health Unit Leader, 261-366-5520
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Attachment 8: Incident Notification Chart

Tive WGL, Wil inearecinly contact ihe B Notifeanon Center
] lm&!mw B0 SS200 0 reoa Bn

Emmamammmmuum
Ummmmdmwsmmm

I Sa08- 40

!

DRC WESETL
Stwwe Tink
¥ 12950 2813521 40

Note: See Gokd

Irpeassicustion Prosgsdure for irumueites on vadal notification
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Attachment 10: LDIS Opevability Guide
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. NC252-1 Contalnment Procedurs Mo ’ y
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T T NC252-1 Contalnment Procadure Manust
vt i%&xﬁ:BSPU! Operabilty Guide for LING Operations ﬁ

1 COperability Gulde for LIS Operations

1‘ 1.

1.2,

1.3

Exacutive Bummary

LDIS wil ba depioyed from the Q4000 intervenition vessel 1 CONNEct & single, 1,450t
caflon hase 10 3 previausly deployed manifold. Follawing conaection the LINS wil be
utiized to flow back rydrocarbons to the Q4000 from & BOP chokaykilt ine.

MamdeMam«wmmmwm
cperstions only for the LDIS that utilizes 8 5/8-in dril pipe and IWOC'S tintarvention Work.
wer Controls System), This cpanabllity document applies to fowback eperation through »
single 1.4504t coflon hoas LDIS system ran as per document Run LIS with Single
Coflaxip Moss, 2200.T2.00-LR-4151 .

Strength analyss performed by Stress Enginesnng on 5142010 for the 6 584 S138 drbi
Plow string « specific for Q4000 conditions at MC252 on Q4000 - has. found thet the del
Piw landing string san be deployed in conditions up to Tysar wieter stormy with
possible deployment in 10-year winter stoms if specific conditions described in this
Quido ara met. Ensure thet there is a minimum of 4-dey Weather window sviiabie for the
deployrrent of the LIS kit. Location of the oif plume shisd slso bo taken in aceount 10
ansure that the pluma does not interfare with the Q4000 oparmtions.

Srorm fatgue analvais was not performed. Howaver, based on sirnitar amedysis that wes
perfarmad for Thunder Horse PDQ for deployment of subsea trees on 6 580 VI50 drifl
Pe) the storm fatigue ife of pipe is very high. In the short duration of this deployrment,
storm fatigue shoukd be minimal,

There effectively is no Yoop current opeatiity for the LDIS system. The avstem should
ot be deployed or retrisvad i loop cument conditions, This oporabiity is restricted o
reduced currents and riduced saa states, Based on the snsiysis parformed by Stress

Enginearing on 822010, the LDIS system can be deploysd snd opevational in 0.4-knot
background current with 1.08&not surface velocity.

Limftations

mummmmammmmm
mquamofmum. LIS opembility guidelines document doss nat cover sinfece
mmmmmmﬂmmnﬁmmm
equipment mstalstion and retrieval procedures. In sddition, this document does not cover
W operations (SIMUP5) batween vessals and vesse! specific opaating

L+ 4]

Beapa

mwwmmammmmwmmmm
operaton tor the LDIS that utiizes 8 58-n dill pipe, and IWOCS {intervention Work-over
Controla Syatem}, The operatality guidelne and Shuldawn document, 034000
Caontainemect LDIS Shutdown Requirements 2200-12-D0-FR.41 74, showld be usad
coutrently with the sctusi operationsl provedunss,

v, J
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it Moy

MC262-1 Containment Procedhrs Manusd
Operabiity Guide for LING Opoerstions

1.4. Operabiiity Limits Based on Sea State

The afiowabie s state conditions, (Figure 1) are basud on the anslysis parformed by
Streas Engineenng, spacifically for LDIS daployment off the Q4000 for kop Kill

systom for this containment operation is very similer to the top ki systam, but with
Fghter production fluic, and one Coflaxip hose remowed. Howeseer, if the 04000 MC25.
Teatny belivas that the operstions requite Detrer conditions thaa thea oees specifisd
betow, than doployment shall not be performed until it cen be completed safely.

Cpen Water LIS operations shall not be perfonmed wiee the locop current is on
site. The LDIS does not have fatious life to be deployed / cetriovaed when the loap curment
is prasent. When the loop curment is within 10umiles of site and progressing towards the
location where the 04000 is oporating, a current monitorng bost shall te consiosrsd to
determing ths moverant of the loog current,

Even though leop curtent oparalwity 15 not aliowed, some limited operabiity is present ity
cortain current conditions as defirmd ix Figurs 1.The LDIS has 3 significent fatigue life in
background currents of 0.4-knots. The tatigue i for contimmus aperstion in background
cuireris of 0.8-knors i3 in Jess than 1-week, so exvended pariods of axposura at this
current veloctly must be evoided. Considt with Mouston on current velocity concams.

For pronitoring current at the location, ADCFP dats ohitpined from DN g lalso Socsted at
MC252) should be used. Tho information from DD ADCP can be abtained from NOAA
wahsite at the Following ink:

ey

4 . NOSA. Qovintetion. Pooe. ohn?statione 42818, ﬁthtbnpwﬂmit
pragent, tho subsea equipment shoukd not be splashed.
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Figure 1: Operability Limite

1.5. Deployment, Retriaval, and Operation of LDIS

mmmmmmnmmmkmmofmm
mmmmmmmmmwﬁmmmmm
information reganding soma key operationsl points:

* Prior 10 daployreant of the LDIS, B2 operstion enginesr or the subsey advisor wil
ensure that the existing and forecested enviconmantal limits and see states are within
accaptable Kmits for a1 least 4-ceys. This 4-day window will aliow for safe deployment
of thw LOIS and Coflexip fine, Additional deys naed to be addad for any opacation thet
MHMWMMWMJMWMRMW. Mowevar these can
be monitored on day by day basis.
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: ;',\;M 'M’W MC262-t Contalnment Proceduny Manuel
RIS Operwbility Guide for LING Operations

« The LDIS has no centreitration equipment - 4000 rmust remain tentered sbove the
predetarmined location per SIMOPS pian when connictad. Refer to the litest revision
of MC2582.5K-1010:01 Drawwing.

- For connected operations it is imporstive that the watch circle is closely manitorsi,
Rafer to Sechon 1.6.3,

~  For connected operations, 18 imperative that the 8 5/8n pipe does not come 0
corntoct with the rotery teble,
i the pipe contects the side of the rotaty, the loads in the pipe can exceed
allowable streasas. While the pipe will not pert, it can be bet. IF that ocsurs, the
berit pipw has to be replaced with ancther jant.

~ To rvitigante Tor the laci of cantralization, rotary tabile bushings shal be removed
while LIS is connacted. This will pravide 45 1/2-in opsning at the rotary.

~ A guard rail shall be installed srouni open rotary to pravent pogsibske fall Maeerd.

~ i adiditional clearsrog 1S raquirad, rotary taike may be skidded away fror the wet
center exposang full meonpool apaning of Q4000.

» For MC252 Contaitwrsent oparating coteditions, the LDES shalt be speced oyt so that the
bottorn of the LRAT, #f the connsction 10 the Cofleadp hoses, s spproximately 160 to
1758 above mud kan. This distance has baen detarmined based on the loud capecity
wud alicovable iateral offsets of the coffon hoses.

151 Spscsout
ROV will folow the LOIS to depth. Durmg deployrnent, & degth messursment shatl be
taken with and ROV to determine the alevation of the LRAY,
The bottom of the LRAY be placed about 150 1o 176- above mudiine,

Tmmmmtmnmmwmmmmm 15 m 20:0t sbove the
iy ;

152 Land out sud Tonsions
LIS will not b baexded out on the well for MC252 opsvstions and no specific tensions e
required, During connectad oporations tha LIS wilt bo suspendad on the block. A singie
1,460+t cotlon will be conpacted to the LRAT via a crossover joint, The othar snd of this
hose will be connecied (o a subses manifold,

1.6, Oftsat Envalope snd Watch Clrole

L&Y Offest Eavelope
Thate 5 no prachcal offset slioswable when the LDIS is connectad t0 the manifold via the
cofon hose. Q4000 must rernain st lacation defimad in the SIMOPS drawing.

Mev. O BF GoM Cnling, Complations & interventions Conficlential Work Prociict Page 7 of 11
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- PU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

vxyﬂ | MC2821 Contalnment Procedure Manusl &
ok MBI l Operabiity Guide for LDIS Operations ﬂ

1.2  Wateh Cirole information
» Time to fully disconnact iz 70-seconds from tha thme the disconnect funciion s
activated by FMC ot the IWOCS reel, Thars is no capability 1o dhsconnect at the rig
flooe. As 8 TeSUt Q060 corTanication batween nig floor, bridge / DPO and the FMC
el opéarator is critical for connected oparations. Refer to Section 1.7.2 for detells.

o Dty off calculstions for 4000 are prasentad in Figure 2. Thuse diift off imes waee
abtained from drift-olf test performed by QACDO on May 17, 2010 after it arrived at the
M 262 focetion.

Wanh Circle enlcaintions based on the drift offtest perfomiad by Q00 a MIC2E2

T oalcasation & batow show weith Cecles ugtolyg by sed on 70 sec. dizrnonect tma oF e QR on the
LDIS, e Th scisel drilk off oktmend by TAC0 ot he Bme of sirival fo the feld

Daim ol data:
T & wec: SN0
Dradance DA m 4 0 Q.ILA
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SPU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

i_
52‘7.51?'5583%53@}% Operebility Guide for DG Operstions % ﬂ

s Watch cieghe Eimitetion comas from the rmasimum stretch that coflon hoses can

withstend, During connected operstions, watch circles are representod by a series of
lights lacatad on 04000, The ights are activated from the bridge by tha captain ar the

PP officer,

—  Noming Greee Weteh Clrele wilt bo set st approximately 33.ft {10-m). Nomal
oporptions can continue.

Yoliow Wateh Clrale will be et at 41-1 (12.6-m). This io sdvisory status, the crevs

should prepare 10 secuns the well and pat ready 1o parform disconhect. See

Section 1.8.2 for details on disconmect scemxios. Yallow lights require no sction

fram the FMC roal oparator with respect to disconnect or shut down, When the

yeflow Eght ta actuated, the possitltity of red fight is Ekely 50 the Openator should be

prapared to disconrect the LRAL

- Rl Watel Clrols - Tochnin analys shows that 82-5t {26-m) excwrsion from
nominel leeation is acospinbie. In a drift off situabion with 70-second disconnert
time, the disconnect function must be imitiated at 48-1 (14-m) ofiset from the
nornmsl position, Othaer contreled drive off scenarios neatd 1o follow the sama
:v;‘tghcimmimm. Tha specifics of thome scenarios ore defined in Seetion

1.7. Communiations
1.2.1.  Vessel to Vessst

» Vessel to vessel cormact is via redio communications. Channed 13 has boen used for
communications betwean vesaais, Capisin of the G4000 needs 10 verify UNFAHF
Traquency of the communications.

» Al vassels ara notifit via radio immedeately of any cperational upser, vessel position

vhange or shutdown svent.

» Phone list has been developed wnd distributed 1o the Q4000 progsce managers and BI°

subsea advisors as a backup comenunication, It is responsibility of Q4000 cepisin &

onsure that the backup cormmurication philosophy hars been communicated 10 vesse 3

assisting in opscations.

1.2.2  Operstions on G4000

o Caprtain shall select radio chenne! that will be used to conduct a¥ communications

during intervention aperations. Ensure that all work ardas have radi avallable and i

radio chacks sre pacformed, Work aceas nclude Bridge, Dril Cabin, FMC WOCS
Undsilicad Resl, and Flowback Manitaid. Parfomn radks check wwery 30-winutas.

v Centar poirt of communication for monitoring the watch airgle Wil be with the G400D
deitter on the Q4000. Any oparation performad will need to be channeled through the

driber who will confiem that the operation may proceed.
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MC252-1 Q4000 Containment Procedure
: SP Start-up, Flowback, and Shutdown

i
% MC252-t Contalnment Procedurs Manus! ;
ifi;!t- ?ﬂem-@SPU Operabiiity Guide for LIS Operations |

g

¢ Deillor will infarm the FMG IWOCS reel oparater of the status of vateh circhas. Driller
wil also give cornmand 1o FMC IWOCS operstor to perform Emergency Diseonmect
sequence when red watch circle is resched. DISCONNEET SERIBACHS are definad m
Section 1.8. To minimize confusion and risk, the drilar is the only person thet can refsy
8 DISCORNECT command ta the FMC reed gperator. T aryone on the iy (nsluding
DPO) is awane of an event that may load 10 an emargency stwttdown or diaconnest, the
svent must be channaled 1o the drifler.

» A gystom P and ID sehamatic will be iocated on the drill floor, and wildl be marked
approprataly a3 the operations are sngoing. Tiis schematic will be used to track velve
positons through the system,

* A}l jnSTUCONS communicatad vis radio shail be rapeated by the recaiving perty and
confiernation shall be piven wien the mak / oparation has been complated.

+ Backun radios shoukd be reacdily availablo a1 ail tirves.

1.3. Operating Scenurios

1.31. Operating Assunptions

» Open Body pressurs rating of the LDIS system ig 15,000,
Nove 1: RV (LDIS Ball Valve) hore nam only withatend & mudimum diferentisl prosesre of
12,500-psi froom abasve.

Note 2: For the Comtalnnient oparations the systam will enly be Spetated 8t mundmam
prwssare of H,000-pel.

* Standard flowbeck will nceur through anty one Side of BOP 31 any tme (C or K). The
tiowiack may alternate batvwesn both sides,

= Whan a shutdiown: of the Tiowbeck operaticons 18 reguinkd, care must be tiken to
prevent the cotion hose from sewing a higher exlene pressure (ssawster gradient)
than wiwrmal. This sftuation can haopen i
~ The BOP or manifold valves gre closed and. ..

The surfoce pressyns is silowed 1o bleed down and. ..

~ Hydrocarbons are i the coflon.
~  Piant shutdown procedures should be composed with this in mind.

*» Rafer to ROV monitering docurnent to determine the location of ROVE monitonng the
wall site. Mirimum requinsd monitoning includes the following:

- Prowde visual of connectionsivalves status at BOP. {*)

= Manitor manifold connactions - nspecting knes/connactions, (%)

~  Wenifold vaive controls. (%)

- Menitor the 1,250-ft coflon hose touchdown point.

=~ inspect cofion hosws and LDIS equinment every 12-hours during flowbeck
oparations. With n lowbeck is ocourring, the inspaction will ocour every 24-hours,

- Inspect 8-5/8Hn riser snd alsevhed umbIical BVery 24-nours.

(*)Thany funetions can wot be provided by the G000 dus 30 ROV sxcursion

..... [ —
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, SPU MC252-1 Q4000 Containment Procedure

Start.up, Flowback, and Shutdown

# ax

: bp
e "“«M MC252-1 Containmant Procsdine Manust
e et Opersbility Guide for LDIS Operstions

» LDIS Opeeation:

-

Capebility to close the ball valve (RIV) on the LRAT iy utiising IWOCS Reel Parwl.
Thig panel wil be manned 24-hours a day. Tire to closure after initistion - less than
10-s000nds,

Two {2) FEMC personnel shall be monitoring tha ree! during each shift,

Capabikty 1o close the ball valve IRV} on the LRAT and disconnect the LRA2
Connector (QRC) by ulitong the WOCS Reol Panei. This panst will be manned
24-hours a day. Time 1 close the valve and relsese QRC i J0-saconds.

Position of LDIS from seafloor will provide 82-ft (25+n) of affset prior to damags to
the ooflon kose,

Supply pressure from the HPU and gauges displaying th coss (gaege F2) and
open {gauge B9} pressures 1o the ball vaive (RIV] shall be monitorad by FMC st the
reol during sl connacted oparstions to ansyre that the system is capeble 1o close
the ball valve in case of emergency shut down,

s BOP POD / MUX cabie / hot lina:
- BOP s opareted from the PETU on tha Q4000

"

Once the LUIS system and the 1,450 #t Collexip hose are connectad to the BOP,
the guiliotine for the MUX catie / hot kne needs to be armed to allow for cutting of
the MUX cable in case of vessel drive off or emergency departure from the field,

» Waathar
- Commancemsnt of the LDIS seploymam requires & minimum of four (4} deys of

acoepiable weather ss defined in Sestion 1.3.

During connected operations five (5) dey forcoast needs tn be monitored o ansure
that weather conditions stay within allowabie operating kirnits. A sthedued
disconnect of 1.450-ft jumpers at the manifoid ¢ be performed within B0-hours,
BOP pod can be retrieved 10 sscure kcaton only after Entarpriae leaves Well
location. With eaterprise gona, recovery of pod can ocour in 24-hours. An aitermats
scansrin volves cutting the MUX / HOT Line at the pad.

Oil plurne surface tocetion neads to be monitored. If the e plame surfaces ot the
Q4000 loaton and it the decision is made 1o conse operstions. 8 G0-hour windowr
® raquired to disconnect the 1,450t jumpers (at ths menifold end) and the 24-hour
windlow is mauired to retrieve BOP pod and move away fram the lncation, An
altornate phn involves gulck disconnect,

Heading of the Q4000 will be dictated by Wind direction to ansuns flaning of
hydrecatons is done downwind.

. SIMOPsphw neads to be in place prior to commencement of operations. The SIMOFs
plen will inciude exaet position of the (4000 during alt oparstions.
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SPU MC252-1 Q4000 Containment Procedure
- Start-up, Flowback, and Shutdown
Attachment 11: Subsea Manifold and BOP Stack
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SPU M{252-4 Q40600 Containment Procedurs
: Start-up, Fiowback, and Shutdown

L

Attachment 12. Schiumbergsr Well Test Process Flow Blagram

Schiumberger
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Attachment 13; Critical isolation Requirements

MC252-1
Q-4000

CRITICAL ISOLATION
REQUIREMENTS

: .%9 - Drait ‘

Attachroent 13.04000 Critical foladen

Bocumaent

Th-dun-10
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MC252-1 Q400D Containment Procedure
Start-up, Flowback, and Shutdown

MC252-1 Q4000 Comtamment Procedure
Q-4000 Criticat Isolation Document
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MC252-1 Q4000 Containment Procadura
Start-up, Flowback, and Shutdown

i

MC252-1 Q4000 Containment Procedure
Q-4000 Critical Isolation Documnent

G

1 G000 Critedl 15 olaTION DIDOUTTIBITT (o oiv i iee i e et cerceaeesasepm s mmeoe a1 1men mmrmerare s maeran e ais racres
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G 1 DIBTION PrOMIE e sies it tnnnnPans aemimemmanne s spmdiom oS FF SRS ST AR PSR w8 e il b o S EHER ST
GUIMTB0E ISORATIINT et ieiris oo s sr e et em et e oa s et e et s eb et
CITHCBE 1SOMTION DORMAFG o vessovsuriassve i v o fv8 s S RN TP R r R A PP s
I ATION COrmmamel A0 COMITOl Lo e o onres e aon sssrae s s mareem s dmmneyakad sastons
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P MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown
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ceducing racarbons reieaced 4T e Cap
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. P MC252-1 Q4000 Containment Procedure
. Start-up, Flowback, and Shutdown

SPU MC252-1 Q4000 Containment Procedure Q
Q4000 Critical Isolation Document

= Ghut in of progucton dus 1 adverse surface conditions of wind diregtiar or LEL resdings

o Lons ot Siationeeoe iy by Sy e Q000 resuiring dinconnection of the Tov Siting forr the Subises atemscTure. Th
walild nelude zs of stationkeeping sbify of any vestet that poses a collitin thrat wy the (4000,

* Zhutin of procucton tue ® e 1oss of methandl nection by the Enterprize into the Q-3000 subses architeetane. This
wouk inciude the scerano of Koy of matonweeping aixlity by the Eriemnize,

o Any planned 1ong term stut in includng evacuston for romes! 510 i Humcans:

The fowback proceduras KT 4 demad e seouenting oF valve Shat in for vanious plannsd and unglanned dinruptions o s

beck oosETIN.

= Fgune § shows the valve configuratons for the moot Nkely Shon term Shat in 2Censns

o Figure 10 shows The valve cotfiguration: atter Tushing the supses ines back t the Morizon SOM with ke inhbtve
it for 2 Wy Tt SIAT D Seenarie. A jong term Shut Aown o classfied a% any shut o which aoukd 2xeasd Bhours.

# Egee & shows the valvie Sonfigudaton atier st unplanned emergency dooonnect. Nor-Cntde! valee ciosoves aftee Standand
ey niow-tawn operations ane nod shown.

o Dacument 4175~ Contacmunt Shur Down Requirements * shows the <aiation stepr for & vabety of swents duting Row
back operations, ncluding whh events regure dstonnect:on from the subses Tow knez.

1.5, fsoiation Comnmnd and Conttol
Drocument 4174 © “Contenment Shut Down Regqusemants”  summarges the Cribosl ISpietions during Specitis swents during
000 tow teck. In af cases, the toue dviller wil Give the onder for the atBon, With the exceptan of any erergensy Shut
aown activated from poe of the 28 ESD statons by the oboerver.
Ativation of Entca vaive isoatons s partomed by Seversl work grouns within T8 (65T Spread Wik the exseption of the 28
ECD stations which shouit be sctiwsted oy amyone wha observes a lass of conmmment.  Additiora isolstions calied out in the
frowhack procedures are partommed by the HHHOWING work grouns:

el e A e

Indivadual acton of SDVAG0T, o0 003 Sohiumberger Well Testers

Flow Hasd Valer Schiurmnberger Weli Testers

Manual vatees on weat sQuipment spreac Sehiumbwerger Wel: Tasters

RV icolation Vaive inthe LIS FMC Techimian st Umbdical Reel
JOM vadves Ve ROV on OW000
Gas Vem Vatve (GYV] on Harizon BOP Cameron Contnals Group on (=000

hote: Operation of JSM vaivas an Al be opated by the Ememprice ROV or other vessels with ROV
papability that are wathin range,

Rev.0 BP GoM Drilling, Completions & interventions Confidential Work Product  Page 134 of 161
2200-T2-DO-PR-4154



M

MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Attachment 14: Boarding Pressure vs. Flowrate Curves

Boarding Pressure vs. Liquid Rate
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SP MC252-1 Q4000 Containment Procedure
_ Start-up, Flowback, and Shutdown

Boarding Temperature vs. Liuid Rate

9.7
Natursl Flow in §-5/8-in
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Boarding Pressure {psia)

Boarding Pressure vs. Liquid Rate
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P MC252-1 Q4000 Containment Praocedure
; Start-up, Flowback, and Shutdown

Baarding Temperature vs. Liquid Rate

307
Natural Etow i 6-5/8.in
394 plpe {5.37-in 1D) with 2,450
PSi 8t mudtine
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. SPU MC252-9 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Attachment 15:  Safe Charts [Cause and Effect]

Schiumberger

APH14C

BRdacowdo Sals_SAT PR +AC Fomm-Rav)_ iduee il Page | of 55
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- SPU HC252-1 04908 Containment Procedurs
R Start-up, Flowback, and Shutdown
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MC262-1 Q4000 Contalnment Procedure
Stari-up, Flowback, and Shutdown

Schiumberger

API15C
SAFETY ARALYSIS
FUNCTION EVALUATION CHARY
S.AF.E,

i

BATRPY 190

¥18
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SPU MC252-1 Q4000 Containment Procedure
- Start-up, Flowback, and Shutdown

' b
Rig : -4000
s MACONDO INTERVENTION {Job N° :

SAFETY SYSTEM PHILOSOPHY _ jUpdated 17 Noveriner, 04

FIRST STAGE
Well paramsters { pressure, temperature and fTow rates ) are continuously
monitored by the following -

A} COMPUTER ACQUISITION SYSTEM (CPTIONAL)
1) Real ime digital 7 analogue output of weil parameters
2)  Hifly setings for any well parameters giving audiblefvisual alam (manual reset)

B) MECHANICAL PRESSURETEMPERATURE RECORDERS
1) Foxboro prassurefemperature recorder for wellhead
2} Barton pressurefternperature recorder for separator

C) MANUAL PRESSURETEMPERATURE MOMTORING
13 Manual or efectronic for pressure at welhead.
2)  Dial pressure gaugesipencl thermometers throughout the well test equipment.
DURING WELL TEST OPERATIONS, THE WELL PARAMETERS ARE CANTINUOUSLY MONITORED
WITH CROSES CHECKS BETWEEN A, B AND C TO ENSURE ACCURRCY.

SECOND STAGE
Emergency shut down system

A) OVERALL SYSTEM CONTROLLING FLOWHEAD ISOLATION VALVE
AND FLOWLINE ISOLATION VALVE ON THE CHOKE MANIFOLD
THIS SYSTEM |18 ACTIVATED BY : -

4) Manual pull butions.
2) Preumatic i pilats,

THIRD STAGE
Pressure safety valves (PSV) venting to sufe araas Trom the Tollowing points:

1) 2 PSV's located on the separator and scrubber vessais to allow for pressune relief,
2) 2 P8V's & PSE Incated on steam exhanger vessel to allow for pressure refief

In case of aver prassure of steam vassels,
3) PEVs Jocated on surge tanks to aliow for pressure relief.

R A T e

This system is designed 1o protst Fom any blockagefrupting in the wall 1ast train batween
the rig floor and bumers

BP Matondo Safe_SAT AP 140 Fooms-Red_ 11 unae 10,48 Page 4 of 18

Rev. 0 BPF GoM Drilling, Completions & Interventions Confidential Work Product  Page 142 of 161
2200-T2-DO-PR-4154



MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

SAFETY

ANALYSIS
TABLE

ICOMPONENT

FA-1

oz

{Customer : i

FLOWLINE UPSTREAM [Rig: 4000

OF SAND KNOCKOUT Job N°

Updsted: 07 June, 19

AT COMPONENTY

DEYECTABLE CONDITION

DETERIORATION

RUPTURE

Cil. & GAS DETECTED ESD NONE
AT SURFACE
LOW PRESSLRE PSL-104 ESD

EF Macondo Safe_SAT APi 14C Fomu-Resd_tthnefOuie Page S of 18
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

%
SAFETY COMPOHENT : Customai: 9
ANALYSIS SAND KNOGKOUT  [Rig: G-4000
TABLE VESSEL - ACCONDO INTERVENT fdob N*:
. SKO-001 Updated: 07 Juna, 12
CAUSE DETEGTABLE GONDITION i PROTECTION
: _ AT COMPONENT PRIMARY ___ SECONDARY
3K FLOW SEGHE =
1EAK DETERICRATION Dil, & GAS DETECTED NCNE
AT SURFACE
RUPTURE LOW PRESSURE PSL-001

BP Maconc Sale_SAT AP: 14C Forma-Revd_11dunedD i Page 8 nli8
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

s

p
Custopme: g

SAFETY COMPONENT :
ANALYSIS FLOWLINE DOWNSTREAM {Rig: Q4000
TAELE OF SANDKNOGKOUT  [Well: MACONDO INTERYENTION  [JobN* !
FA-2 Updated: 07 June, 10
CAUSE DETECTABLE CONDITION PROTEGTION

DETERIORATION

RUPTURE

OIL 8 GAS DETECTED
AT SURFACE
LOW PRESBURE

8P Mazondo Sale_BAT AR 14C Forma-Redd_tiJuseills Page Tof 18
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._ SPU MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

m SAFETY COMPONENT :

' iz
Customer: 4
L:Q-Aﬂﬁo

ANALYSIS FLOWLINE DOWNSTREAM
TABLE OF CHOKE MANIFOLD  [Weli: ACONDO INTERVENTION  [JobN°:
FA3 Updated: 07 June, 10
"~ UNDESIRABLE EVENT CAUSE DETEGTABLE GONDITION PROTEGTON

QOVERPRESSURE CHOKE FAILLRE HIGH PRESSURE
ON CHOKE MANIFOLD
BLOCKED LINE
LEAK DETERIORATION OiL & GAS DETECTED
AT SURFACE
RUPTURE LOWPRESSURE

FSHL-30t

PEHL-308

PEHL-301

NONE

ESD

BP aconds Sefe_SAT APV 14C Forms-Rov3 11JuneiDids Fage 8 of§3

Rev. O

BP GoM Drilling, Completions & Interventions Confidantial Work Product

2200-T2-DO-PR-4154

Pege 146 of 161



MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

B3y
m BAFETY COMPONENT : ey
ANALYSIS 04000
TABLE STEAM EXCHANGER  [Well: MACORDGINTERVENTION bJobN®:
HBG-OE00 Updaled: 07 June 10
UMDESIRABLE EVENT GALISE DETECTABLE CONDITION PROTECTICN

SECONDA

PRIMARY

“AVDROCARBON TUBE 14K
CWVERPRESSURE

LEAK

TION}
BLOCKED QUTLET
BLOCKEDLINE
DETERICRATION
RUPTURE

HIGH PRESSURE

LOW PRESSURE
SHELL - HICH PRESSURE

PSH0500 E8B

{DOWNS $
BLOCKED OUTLET

OETERIORATION
RUPTURE
ACCIDENT

)

HIGH PRESEURE

LOWPRESSURE
SHELL - HIGH PRESSURE

PSH-0300 PSV-05008

HIGH PRESSURE

LOW PRESSURE

Canat Enargy Bollar w! standerd safely systems.
tuiated hard plpe for vtears Enes,
Hoteg for ralum sondensata. Use pipe covers.

BF Masonda Safe_SAT AP| 14T Forme-Revd_1¢Junei O Page 2o 48
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SPU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

=
SAFETY CoMPONENT : Famiomers
ANALYSIS Rig | Q-4000
TABLE STEAM EXCHANGER (Wil - MACONDO INTERVENTION rob [
HBG D800
CAUSE DETECTASLE CONDITION
_ AT CONPONENT

S

T RS TREAM SECTION

BLOCKED QUTLET HIGH PRESSURE
BLOCKEDLINE
LEAK DETERIORATION LOW PRESSURE

RUPTURE SHELL - HGH PRESSURE

HIGH PRESSURE

LOW PRESSURE
SHELL - HIGH PRESSBURE PSH-GH00 PSv-05008

=z

QVERPRESSURE COIL RUPTURE HIGH PRESSURE PSH-0500  PSY-D600A0G00B, ESD
LEAYX DETERIORATION LOW PRESSURE NOKE NONE
RUPTURE NOTE 1{

ACCIDENT

Canst Energy Bofler w/ standard safety systems.
Insuiated hard pipe for staam otes.
Hoses for rehurn condensaty. Use pipg COvrs.

87 Marcado Sals SAY API H4C FoimeRevS_11Juratlds Pags 13 of 18
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SPU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

ANALYSIS FLOWLIKE UPSTREAM  [Rig: O-8000
TABLE OF SEPARATOR ioell : MACONDO PTERVENTION  Lish N*
FA4 Upcated: U7 June, 10
UNDESIRABLE EVENT — CalsE DETECTABLE CONDITION — PRGIECTION

AT COMPORENT ¥ SECONDARY

OVERPRESSURE CHOKE FAILURE HIGH PRESSURE PSHL-301 ESD
ON SIEAM EXCHANGER
BLOCKED LINE PSHL303 ESR
LEAK DETERIORATICN Cil. & GAS DEYECTED
AT SURFACE
RUPTURE LOVY PRESSURE

OVERPRESSURE CHOME FAILURE HiGH PRESSURE PSHL-30% ESB
GN STEAM EXCHANGER
BLOCKED UNE PeHL-303 ESD
LEAK DETERIORATION OiL 8GAS DETECTED
AT SURFACE
RUPTURE LOW PRESSURE

B Bacosds Safe, SAT AP S48 Forme fawd_ 1 tioei0ods Page 11 of 1B
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_ SPU MC252-1 Q4000 Containment Procedure
4 Start-up, Flowback, and Shutdown

SCHRRBIN®!  ourery COMPONERT: piodaner

ANALYSIS FLOWLINE DOWNSTREAM [Rig: Q4000

TABLE OF SEPARATOR [iwex : macoHDO MrERVENTION  JJob N2
FA-E Updated: 07 June, 10
DETECTABLE

PROTECTION
AT COMPOMENT PROWARY _SECONDARY |

QA;L!{S
UPSTREAN GAS SCAVBEER
CVERPRESSURE BLOCKED LINE H:GH PRESSURE PEHL22 ESD
LEAK CETERIORATION il & GAS DETECTED
AT SURFACE
RUPTURE LOW PRESSURE

UPSTREAN LF TANKS
OVERPRESSURE BLOCKED LINE HIGH PRESSURE PSHL-202 ESD
LEAK CETERIORATION Ol & GAS DETECTED
AT SURFACE
RUFTURE LOW PRESSURE

£P Maconos Sele_BATARE 140 Forme-Revd_f1aneilxe Pepge 1200 18
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i SPU MC252-1 Q4000 Containment Procedure
- Start-up, Flowback, and Shutdown

m SAFETY LCOMPONENT - e

ANALYSIS SEPARATOR  [Rig:Q4000
TABLE FLOWLINE SEGMENTS [Weii: MACONDO INTERVENTION {JobN”
MBD-1000 Updated: 0¥ June, 0
UNDESIRABLE EVENT CALSE DETECTABLE CONDITION WTECT__M
AT COMPONENT  FRIMARY SECONDARY
e =
OVERPRESSURE BLOCKED CUTLETY Hit3H PRESSURE PEH-1000 PSV-1001, PSV-1002
UNDERPRESSURE QUTFLCW EXCEEDS INFLOW LOW PRESSLIR E_ FSL-4000 ESD
OVERFLOW INFLOW EXCEEDS QUTFLOW HIGH LKOUID LEVEL LSH-1000
LEVEL CONTROL FAILURE ROTE ¥
GAS BLOWBY LEVEL CONTROL FAILURE LOWLIQUID LEVEL L8L-1001 ESD
NOTE 2
LEAK DETERIORATION LOWPRESSURE PSL-1000 ESD
AND BACK FLOW

e

NOTE 1: EQUIPMENT DOWNSTREAM CAN 3&;51\' HANDLE |i0UiD CARRY.QVER. SEPARATOR CONTRNUOQUSLY MARNED
DURING OPERATIONS

MOTE 2: SEPARATOR CONTRUJOUSLY MANNED DURING OPERATIONS

EP Mecond Sale_SAT AP: $4C Forms-Rev3 11 Junetdaxds Page 13 0f ¢
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

=

DURING OPERATIONS
MOTED: ECUIPMENT DOWNSTREAM CAN SAFELY HANDLE GAS RATES THAT CAN BE DISCHARGED THROUGH LIQUID CUTLET
SEPARATOR CONTINUGUSLY MANNED DURING CGPERATIONS

sm SAFETY COMPONENT : ey
ANALYSIS HP FLARE Rig: Q4500
TABLE BCRUBBER Pell | MACONDO INTERVENTION  [Job N*:
MBP-1200 Upcatad: O7 June, 10
UNDESIRABLE EVENT CAUSE DETECTABLE GONDITION PROTECTION
AT COMPOHNERT PRIMARY SECONDARY
OVERPRESSURE BLOCKED QUTLET HIGH PRESSURE PSH-1200  PSW-1200, PSV-1201
UNDERPRESSURE QUTFLOYY EXCEEDS INFLOW LOW PRESSURE PEL-1200 ESD
QVERFLOW INFLOW EXCEEDS OUTFLOW HIGH LIQUID LEVEL LEH-1200 5D
LEVEL CONTROL FAILURE NOTE 1
GAS BLOW-BY LEVEL CONTROL FAILLURE LOW LIQUID LEVEL LSL-1208 ESD
LEAK DETERIORATION LOW PRESSURE PSL-4200
AND BACK FLOW

ROTE 1: .EMQJWM&IT OOMWNSTREAM CAM SAFELY HANDLE LIQUID CARRY-OVER. SEPARATOR CONTINUCUSLY MANNED

BP Mnconds Sule_SAT AP t4C Forme Revd_1Hane {2 Puge 4 o1 (2
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MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

NERFRESSRE TR O ERCEEDS OV L P SSRE WENT HonE
g g b HOTZt
FVERFLOW PP FALUREMAR ETION HId LA DEEVEY, LSH IR Mausl ESD
RCTE 1 Datkcx cr tarw
LR DREYE. <8700 HE
NOTE 1
LOWSRESSLRE Mgy ESC HONE
MR BAGEL DN
HOHPRESSRE PSH. 0 P2
NOE ¥
VENT +EHE
ARSME HOTE?
CEREL W PUWP ESLUREMAMFURCTION. HEGE Ly FVEL LEH 1IN0 Mol E50
BLOCKEC $10UHG U ET ROTEY Zut0n on Bk
CA5 BLrsRY I EXCEEDE IR I LOWGLEDIEVD, FR-720 HOHE
NOTE t
HESE
PRI PS50
AOTE 1
Ve HGEvE
Tt omk NOTE §
DYERFLIV PLVPFALLREMMFUNTI G HCHDEDLEVEL LSRG g £SO
B HCEDLGSCOURET AT £ ‘ustic on Bk
BASH, OBy COAFLON EREELS N Y WRUGIDLEYE, LR-20 HCHE
P0E Ol LT D BOTE
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

.Oummer:

SAFETY COMPONENT :
ANALYSIS PUMPS Rig: G-4000
TARLE FLOWLINE SEGMENTS [Wet : MACONDO INFERVENTION  [Job ¢ -
Updated: {7 Jane, 10
UNDESIRABLE EVENT CAUSE DETECTADLE CONDITION PROTECGTION _
| aTcowPonENT PRIMARY SECONDARY

it

OVERPRESSURE BLOCKED DISCHARGE LINE HIGH PRESSURE
LEAK DETERIORATION LOW PRESSURE
RUPTURE AND BACKFLOW

ACCIDENT

NOTE 1 NOTE2
NONE
NONE NONE
NOTE 1

HOTE 1: PUMPIS CONTIRUQUSLY MANNED

HOTE 2; PUMP MAXIMUM DISCHARGE PHESSURE IS LESS THAN 70% OF MAWP OF DISCHARGE MPING

SP Ngconds Sefe SAT AP T4 Forma-Revd_11luneiCads Pags 16 01 19
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_ SPU MC252-1 Q4000 Containment Procedure
' Start-up, Flowback, and Shutdown

[rrme e SAFETY

COMPONENT : J T ——
ANALYSIS PUMPS Rig : -4000
TABLE MB.J-2100,2300,2450 Fma TMACONDO INTERVENTION Job B
ad. €7 Juna, 10
UNDESIRABLE EVENT CAUSE

N
PRIMARY SECOMDARY

OVERPRESSURE BLOCKED DISCHARGE LINE HIGH PRESSURE NOTE 1 NOTEZ
HONE
LEAK EETERIORATION LOW PRESSURE NCNE HONE
RUPTURE AND BATKFLOW NOTE1
ACCIDENT

Ty

HOTE 1; PUMP 15 CONTINUOLISLY MANNED
HOTE 2 PLINP MAXIMUM DISCHARGE PRESSUREES LESS THAN 0% OF MAWP OF DISCHARGE PiPING

Rev. 0 BF GoM Driling, Completions & Interventions Confidential Work Product
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MC252-1 Q4000 Containment Procedure
Start-up, Fiowback, and Shutdown

Schiomberger SAFETY fcomeonanT :
ANALYSIS
TABLE STEAM BOILER  |¥ot : MACONDO INTERVENTION Lioh N* :
"WESSEL”
MAC 5100/5200
UNDESIRABLE CAUSE ABLE CORDITION

PRIABRY

AT COMPONENT

CVERPRESSURE

OVERHEAT

FUAME FAILURE

LOWWATER LEVEL

LEAK

BLOCKED CUTLET
BLOCKED LINE

TEMP. CONTROLER
FAILURE

AlR BLOWER
DIESEL PUMP

PUMP FAILURE

DETERIORATION
RUPTURE

HIGH PRESSURE STEAM

TENP. GAUGE EXCEEDS
OPFERATING TEMP,

SUDDEN DROP 1N TEMP.
LOSE OF STEAM

LOW PRESSURE
SHELL - HIGH PRESSURE

PSH510C,5101.5102 PEV-5100, 511
PSHS20G.5201.6202  PSV-6200, 5201

TSH-5100

BSL-5100

L56.-5100, 5101

LS 810C, 5102
PSH-5106.5101,5102

PEH-5200,8201,5202

ESD

ESD

NONE

ESD

Rev.C
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SPU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

Attachment 16: Landing String Specifications

rill Flpe Perfarmance Characltaristica & Pipa Sizs and Waight L8 6.822 U
505 *1 1 Supriptg Raeme Fips Grads: V-150

Rangs: 2
Yool JORIE 2.90¢ X 8.500 GTNES

Pps propariies ans caituisied based on unilorm 00 and wal Beckness.
m m

Slocsind! 5% RBW 20% RBW  Premium o) ©% REW
O thy) 6525 £573 8521 §.416 Cross sectinnial area pie body [0 1 008 3.467
Namina Wik iskness (i) 6522 0456 G470 0418 Cross sechons area OO (n%) 33472 33584
Noras! O (R) 5581 558 5581 5.567 Omss secsonal #res 1B {in") 24 #83 24 483
Caicuiatec plaih end weight fbsm) 34524 32168 30.350 25754 Settion moduius {in'} 14170 13385
Dotz secHon MOUUS i) 28,340 26773
Torsiona strength (R-ibe) 204 400 183,100 181,900 153,800
Tenste sirength 4bs) 1501300 420,100 1333600 1,480,500
8% Torsiona streng (R-oe) 163,500 154 30 145,500 1Zrege
Irternat Pressure capucy {psl) 20683 22 456 214 18,910
Coilapse capactly {psl) 2057 18.383 16,682 13,597
: Nw = TO0% FBW. Preenam = 30% RBW.
3 Prassumn for Mew bawd or 57 5% REW per APT. inteenal Pressure = Burnd.
) Yooi Joint {135040 matenat Yl Sirength} Bril Pipa sssembly With Gramt arre
' GTMES €D Gn) 58 LTS sXtreme ™ &
b i) 538
. ﬁ:&""’“’“ B Pipe it 95
Purtong lengrh Ga) 1 Adusied weight s} 42.413
Boztong leagh (v} 178 Apoounasle lengin () 3218
Tosioral Stangth (s} 96300 | g dispiacerent (gaim) 0655 _
Maz Recommonded Make-up Torgee (39bs] 50,800 Fiud capacty (paif) 1235 Fhid capacily (ot 1242 .
Sbn Recomrentad Mske-.p Fomus (e} 42 400 Fust capachy (is; 00294 Flukt capactly it 0.0298
Dftses(n) 5375
oy Tomite srengti{bs)  1.595.206 PipeiD(n} 3505
Tooi joird/Till pipe 0o wral bo (New pips) 041 Pie QD (F} 6525
Teol RingTrid prpe Wrsiona! afe Prem 8.53 .
wumoohm::f NotApgs, : ‘The dill pips asaserbly calestafions aceound for he adpssied 10 i the mamulacture of S5% REW gusantssd
ips with 0,005 internat plasiic coatng D
s N L S A A pape guaranised 10 55% REW o+ have 2 smaller [ &:x0 oew pipe guarsl d
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Start-up, Flowback, and Shutdown

. SPU j MC252-1 Q4000 Containment Procedure

R, B K e A S 7 S ot e

8.500 X 5.500 GTM6E9 Tool Joint Wear

180,000
160,000

140,000

Ll I

120000 -~ ' - |

100,000 }

i .ﬁ.....‘;ﬁv_m-..-.-‘, SR

Tarsional Strength (fi-lbs)

8.38 828 B.13 8.00 7.68 7.75

Yool Joint OD {in)
~8- 5,500 in ID GTME9

-;—B0% 8-5/8" 0.522 EU V-150 95% RBW Pipe

BCL
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

1,800,600
1,600,000
1,400,000
1,200,000
1,000,000

800,000

600,000

Applisd Tensile Load (lbs)

400.000
2@03009

Torque Tension Curva: 6-5/8" 0.522 EU V-150 95% RBW Class Drill Pipe with
8.500 X 5.500 GTME9 eXtreme™ Torque Tool Joint. Curve Based on Calculation
Method in APl RP7G. Safety Factor =1.0

100,060 150,000 200,000
Appiied Torsional Load (ft-lbs)

250,000

Rev.
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PU MC252-1 Q4000 Containmant Procedure
Start-up, Flowback, and Shutdown

Attachment 17; Q4000 Contact List

MMS B uetisn Tray Trostiair Z41-368-
[ Driliog & uction Cha Ligt 2613081487 1
LS Guied T Lt Matt 78138551
L) I 3 arine L1 ey 2813868 T AL
Air Compesscrs FoT 105
e [l Compressars e A7 BEO-G 15T 2
ke A Compresaors Jedf Lovelass 3373855479 ]
oy ot Daruiis e m%._ 287~ 10 |dennis medanisifbanadarkn.com
Procss Itgir WRoweK, 281 ] i X
Bunar Fin n Barieh AT AT AGAT - 7B
1 Fi Dtz a7
Canal B Byl Syaberny Tetry R Ii:)
Lm Chamical tanks Fomt 1
Mo micals b 281-368-5428 251-490-4064
P Wiraiine Bonk FRERT HTEET
% rmed M 15-0004
- Ciesian -IRT 0028
BIVT 0 Al T TBE B od]

i : Wike Duparits T GaB- SR 44T, 1-B81-8853
St Z 71;
Schvumbe ST A ndra Kunfi TR

chiu t =3 7198
Techi Survices 1.24% 1
Total Sal Fanalera )
Fiakor Man, Ray Mile o
Malox W Catim ook 8670
B ratons WL ki 1
ot Smart 3
0 WIL i Wall 1 -39 5 el 152554
Enga - rt Mk Fowisr % PoAd
Enginaer « R It 617, 1
P et - John S il T13-412- /M5
inasr - Sy L0 % -
HE < ) 1 281400 1248
B LaRie 3077 a7y 1
BF [ : fiER TR 7124225770
HP 71341002
B WEL i Loe 281 [ il
BP Robart 170k 52070557
1w Pilcher 1]
W3l Nk Sk 201887, pil fil!
WEL Phiip Shikmake Tl
BP WS) Hieky THoNeH & 4 J18-272-8218
o nical 1 ] 44 (193 A4 74T 7
BF | Tost I Buce 4 1] 4 iivd
EF Tast [k Wi TA5171 1-61
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MGC252.4 Q4000 Containment Procedire
Start-up, Flowback, and Shutdown

R

Attachment 18: Q4000 Shut Down Requiremects
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PRE PRODUCTION INSPECTION Q-4000
JUNE 13, 2010

MMS

Troy Trosclair
Phil McLean®

BP
George Gray (BP)
Marvin Morrison (Consultant)
Carl Welch (BP Test)
Mike Ward (BP)

USCG
Ray Curreva
John Carpenter

D-4000
Keith Shorts, Captain

Need Poly Flow, TSE over Flow head and have it function ESD._Complete

Need procedure No lifts over flow head (master valve is fail as is, wing is fail safe)
This is in procedures to have no lifting over pressurised lines. All additional lifting

will only be approved under a permit to work system

Need procedure to Manually operate from slave panel the master valve in the event
of a leak in the swivel or drill pipe below the master. Manned operation (continuous
wi/backup) Note: add to SAFE Chart_It is possible to close the Master valve when

the panel is in ESD Meode. The position of the panel will also be optimized to
minimse risk of access in the event of an incident

Consider adding pump to reduce closure time on Master valve An additional pump
has been added to try and improve timing — this has not created a significant

improvement and we are looking to get an accumulator pack for this system to
improve timings.,

Submit Instrument drawings on Slave Panel

SDV 001 closed in 6 sections from slave (verified), 9 sections from master
(verified)

Master Valve Timing only

Will close RIV (Ball valve on LDIS)

4 2 minutes (work on sequence)



Add checks (redundant) on all chemical injection lines as outlined in flow schematic.
These have been installed

Secure chicksan downstream of choke Pipe securing is in hand as we continue to
move ahead with relief line reconfiguration and walkways.

Lock open the block valve on the outlet of the heat exchanger HBG-600_This has
been locked open with plastic chain.

Relief valve on HBG 500 not routed (possible long term solution to route to §” line
going overboard) If relief out of the top, need to protect exhaust systems from
contact. New lavout for relief line is being worked to

Need TSE’s or polyflow over heat exchange, SKO, choke manifold and have it
function ESD. These are complete

Need to LO valves on multi phase meter skid_These have been dene with chain

Oil lines, LP gas, HP line to boom needs to be secured with cable and braced
mechanically (make area off limits) This will be completed before we start

operations

Seenre-relief-lines-overboard—will route the separator relief and P-tank relief
systems through dual 6 inch lines overboard above the escape capsules to a safe
location This is currently being completed

Finish raised walkways and place handrails_ These will be completed

Need insulated Blankets for protection on hammer unions and other fittings
associated with the steam piping systems. These are still pending

Need TSEs or polyflow over MeOH tanks and pumps and have it function KSD
These are in place at present

Need TSEs or Poly flow over Oil transfer pumps, need FSv on Discharge piping,
discharge piping needs to be rated "1.5 times the max discharge pressure in order to
sac the PSH The transfer pumps viewed during the inspection will be replaced by
an electric driven pump that will allow much greater burning capacity from the

tanks. We will ensure that check valves are in place on the outlet

LCV and LSL on same junction_Jlt was confirmed with the Canal Energy team that
these were two separate controls that shoulkd not suffer common moide failure

Need rubbing on Steam generators I believe these may have been given to you,




Need PSL on Steam Boilers and have it function shut off of Diesel fuel These will be
put in place

Need PSL on Separator and have it function ESD _This have been reconfigured and
is in place. PSH setting on the Separator PSH1000 has been set at 800psi
Additionally The PSH 202 downstream of the has also been adjusted to 800 psi

Need to add PSL. on piping for fire curtain system and have it function ESD _This
has been done and has been tested.

Need procedure on the Slave panel near the flow head to ensure proper valve

arrangement prior to start up., These are being taped to panel and a crosscheck on
status will be confirmed with the Driller

Procedure to describe the communications that will be in place to identify a leak in
the subsea jumpers, (PT on gooseneck?) and relaying that information to the

Cameron Conex on the Q-4000 and subsequent action. These are being finalized
with the feams in Houston




MMS approval to flush lines to base 0il-MC 252 Macondo #1 well Page 1 of 1

Herbst, Lars

From: Domangue, Bryan

Sent: Monday, June 14, 2010 9:18 PM

To: Herbst, Lars; Saucier, Michael

Subject: FW. MMS approval fo flush lines to base oil-MC 252 Macondo #1 well

Attachments: BP Macondo Safe_SAT APl 14C Forms-Rev6 .xls

FYl

From: Kirton, Bill [mailto:Bill.Kitton@hp.com]

Sent: Monday, June 14, 2010 2:14 PM

To: Domangue, Bryan

Cc: Summers, Dawn; Forman, Paul; Gray, George E; Sixt, John E; Hoskins, Brian C.; Richard, Lee {Contractor)
Subject: MMS approvat to flush lines to base oil-MC 252 Macondo #1 well

Bryan,
BP will make sure that ali items on the MMS Preproduction Inspection List for the Q-4000, dated June 13, 2010
will be complete, before the MC 252 Macondo well is flowed back to Q-4000 test spread.

Additicnally, the Rev 6 Schiumberger Safe Chart is enciosed. By completing the above referenced list and
sending the Safe Chart, the MMS agrees to allow BP to flush the lines from the Q-4000 to the Horizon BOP stack
to base oit and close in the required valves as per procedure 4154. The steps executed will be through 2.3.3.12.

Please return your acceptance of this proposal.

«<<BP Macondo Safe_SAT APl 14C Forms-Rev6.xls>>
Thanks,

Bill Kirton
Team Leader Surface Engineering Q-4000

6/14/2010
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